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TOM TAT

Bai bdo str dung phuong phap tach cAu trac hé nhiéu vat dé xay dung mo hinh dong luc
hoc ciu chii dong 6 t6 Tesla; sir dung phuong trinh Newton-Eluer dé thiét 1ap hé phuong
trinh dong luc hoc cau chi dong 6 t6 Tesla. Tac gia ing dung phan mém Mathlab-Sim-
ulink dé mé phong dong luc hoc cau chu dong 6 t6 Tesla. Két qua nghién ctru cho thay,
khi xe chuyén dong thang va luc can tic dung 1én hai banh xe bén trai va bén phai bang
nhau thi m6 men trén ban truc bén trai va bén phai co gia tri twong duong nhau va bang
khoang % m6 men cta truyén lyc chinh M SM=I2M,  ~120 Nm; van tbc goc cua
ban tryc bén trai va bén phai c6 gia trila‘¥,, ~ ¥, ~ 26,5 rad/s.

T khéa: Oto dién; Tesla model S; Cau chu dong.
ABSTRACT

The paper used the method of separating the structure of a multi-body system to build
a dynamic model of the active axle of the Tesla electric car; used the Newton-Euler method
to establish the system of equations for the active axle dynamics of the Tesla electric car.
The author has applied Mathlab-Simulink software to simulate the active axle dynamics
of the Tesla electric car. Research results show that, when the Tesla electric car is moving
on a straight road and the resistance forces acting on the left and right wheels are equal,
the torques on the left and right semi-axes have the same value, and are about : of the
torque of the main transmission M, =M =1/2.M, =120 Nm; The angular velocities of
the left and right semi-axes have the value ¥,,~ ¥, = 26,5 rad/s.

Keywords: Electric car; Tesla model S; Active Axle.

1. PAT VAN PE Vi sai trong cau chu dong thuc hién chiic
Ciu chu dong cia 6 to dién Tesla co nang phan phdi mé men cho cac bén’h xe va
3 bo phéan chinh: Truyén luc chinh, vi sai ¢ho phép ching quay véi cac van t(j)c khac
va cac ban tryc. Truyén luc chinh vé ban nhau khi 6 t6 quay vong hodc chuyén dong
chat 1a hop sb giam tdc, n6 gop phin tao ty  trén dudng xau. C4c ban tryc cé nhiém vy
sO truyén chung cho hé thdng truyén luc. truyén moé men t6i cac banh xe chu dong.
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Viét Nam hi¢n nay cd mot ) cong trinh
nghién ciru nhu sau: Nguyén Bao Huy, Ta
Cao Minh, “Téng quan tinh hinh nghién ctru
0 t6 dién trén théi gidi va tai Viét Nam”, Tap
chi Tu dong héa Ngay nay, sd 126, thang
5/2011, trang 34 - 37 [1], nhitng tac gid nhu:
Nguyén Binh Minh, Ta Cao Minh, “Kién
tao twong lai cia 6 t véi ki thuat diéu khién
va mot s6 kién nghi vé 16 trinh phat trién 6
to dién ¢ Viét Nam”, 2019, dang trén trang
VANIJ - Hoi cac nha khoa hoc Viét Nam
tai Nhat Ban [2]. Trén thé gidi co nhiéu
cong trinh nghién ctu vé hé thong truyén
luc 6 t6 dién, tiéu biéu nhu sau: Cong trinh
nghién clru cua cac tac gia Jiageng Ruan,
Paul DWalker, JinglaiWu, Nong Zhang and
Bangji Zhang da nghién ciru v sy phat trién
ctia hé thong truyén luc vo cap va ly hop kép
da tdc d trén 6 t6 dién [3].

2. MO HINH PONG LUC HOQC
CUA CAU CHU PONG

2.1. So' @6 hé thong truyén lye cia
0 to:

So dd hé théng truyén luc cia 6 to
Tesla dugc trinh bay trong hinh 1.
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Ier J-
Hinh 1. So dé hé théng truyén luc cia 6t6

2.2. M6 hinh déng lwe hoc ciia ciu
chi dong o6 to:

St dung phuong phép tach céu trac hé
nhiéu vat tac gid xay dung dugc mo hinh
dong luc hoc cua cau chu dong 6 t6 Tesla
nhu hinh 2.
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Hinh 2. So d6 déng luc hoc cdu xe

2.3. Thiét 1ap h¢ phwong trinh dong
Iwe hoc

St dung phuong phéap Newton-Eluer
tac gia thiét 1ap dugc hé phuong trinh dong
luc hoc cua cau chu dong 6 t6 Tesla nhu
sau: [4]

* Xét cap banh rang tru cua truyén lic

chinh:
lP; M, M, ¢
b,, ¢, %
—cpt- Pva

b3 G
2‘0 )M.

e ® =M. —M,
L, ZM]_M/I (1)
1.0, =M M,
Trong do:
M, =¢, ((Pl_W1)+b1 (¢1“i’1)
M, = [02 (w1, —(p3r&+ b, (W1, —(p3r3)]r2.cos2 a
M/z = [Cz (Wzrz _(Psrz)"'bz (‘i’zrz _¢3r3)]r3-cos2 a
M, =¢, ((P3_\|’3)+b3 ((i’z_\i’z)
o 1a goc an khép a = 35°
* Xet banh rang ban truc va cdc ban
truc
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+ Ban truc trai chu dong cua 0 t6 di¢n Tesla, cau trac

Ier chuong trinh mé phong nhu hinh 3 [5].
Mg, pr Mt
) \ '5' N T s
/

AT A 8
Yar P4 Ls Vin toc géc phi

Vin toc géc xi

Subsystem

Ig s =My — My (3)
Myr = cs(pyr — Yar) + by (‘f’ar = 4’41) I
M4C = k' IpdT Momen

Momen M4T

+ Bén truc phai:
ICP . Vin toc goc phi
T Msp 3P Mac T : |
Ms( {({ { ( S 0 “t 7
l (Y < : = i
4 P3p \pgp

Momen M3P

I3¢ap = My — My,

Momen

I =My — M

y ("T zp = )” ) (36 ) 4) Hinh 3. Cdu triic mé hinh mé phéng

=c + .

k= Satar = wa”k J \$op = ¥p 3.2. Két qua khio sat
My =k-¥az *S6 liéu dé chay chwong trinh

Tur cac h¢ phuong trinh vi phan (1; 2;
3; 4) ta xdy dung ciu trac simulink dé giai Ky hi¢u Gia tri
cac h¢ phuong trinh Viq phén véi cac giéng I.: M6 men quan tinh cia dong|  0.035
budc dong luc hoc 1a: tong mdé men trén hai co

ban truc bang md men trén vo vi sai.
e bans I: Mo men quén tinh cta banh| 0.0025

M;+M, =M, rang chu dong
M, = l(Mo -M,.) (5) |L;: M6 men quan tinh cua banh|  0.025
2 rang vanh chau
= %(M +M,,) I,: M6 men quan tinh cia banh| 0.025
Mo men ma sat M__ =0 vi chi xét truong Ir;lr;f ban tryc bén tréi va bén

hop luc can hai bén banh xe bang nhau.

3. MO PHONG PONG LUC HQC
CAU CHU PONG CUA O TO PIEN
TESLA 13: Ban kinh vong lan banh rang 0.12
truyén luc chinh

r2: Béan kinh vong lan banh rang 0.02
qua dia

3.1. M6 hinh mé phéng
. . cl: Bo cling cua truc banh rang| 180000

Téac gia st dung phan mém Mathlab- trung gian va banh ring
Simulink dé m6 phong dong luc hoc cau truyén luc chinh
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Ky hi¢u Gia tri
c2: Bg cing cua banh rang trung | 180000
gian va banh rang truyén luc
chinh
c3: B9 ciing cua gia vi sai 18000
c4: B9 cliing cua cac ban truc 1400
bén trai va bén phai
k: 14 hé sb can 4
bl: Hé sb can xodn cua truc 54
banh rang trung gian
b2: Hé sb can xodn cta banh 54
rang trung gian va banh rang
truyén luc chinh
b3: Hé s can xodn cua gia vi sai 54
b4: Hé sb can xodn cua cac ban 54
truc bén trai va bén phai

Gid st m6 men dong co dua vao co
quy luat cua ham M. = 40.(1 - ). M6
phong hé thong trong thoi gian 12 gidy, ket
qua thu dugc nhu sau:

M6 men clia dgng co

0 d 1 1 ! I L

6 8
Thoi gian [s]

Hinh 4. Mé men ciia déng co (M, ) dua vao cdu xe

M& men trén truc chi ddng cdu xe
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1hoi gian 1(2)
Hinh 5. M6 men (M) trén truc truyén luc chinh
Quan sat do thi hinh 4, hinh 5 ta thdy mo
men cta dong co dién (M, ) va md men trén
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truc truyén lyc chinh (M) c6 hinh dang va
gia tri tuong duong nhau. Gia tri cuc dai cua
md men dong co di€n va md men trén truc
truyén lyc chinh 1a M, ~M, ~40Nm.

MO0 men trén truc banh rang nghiéng cua tmyén Iwc chinh
20 ; . .

Q"
»
»~
3
o

Thai gian (s)
Hinh 6. M6 men (M,) trén bdnh rdng tru rang nghiéng
cta truyén luc chinh.

Tir hinh 6 ta thdy mé men trén banh
ring try rang nghiéng cua truyén lyc chinh
(M,) co6 bién dang gidng v6i mo men ciia
déng co dién (M) va m6 men trén truc
truyén luc chinh (M,). Gia tri cuc dai cua
md men trén banh rang tru rang nghiéng
cua truyén lyc chinh 1a M,  ~240Nm.

M& men trén ban truc phai

v

140

0 2 4 3 8 10 12
thai gian t(s)

Hinh 7. Mé men (M_,) trén bdn truc phdi cdu xe.
Khi xe chuyén dong thang va luc can
tdc dung lén hai banh xe bén trai va bén
phai bang nhau thi md men trén ban truc
bén trai va bén phai c6 gia tri tuong duong
nhau va bang khoang ' mé cia truyén luc
chinh nhu hinh 7 va hinh 8.
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M, . #M, ~ 1/2.M2max ~ 120 Nm . . _ Vinthgiobintncpha

M6 men trén ban truc trai i

ANV e
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c 5k ! | ] .
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Thai gian [s]
o ) gnls

0 f SR SO S i Hinh 10. Vén téc géc (¥,,) bdn truc phdi

of i — i i J Tuong tu, khi xe ch}lyen dong thang va
thoi gian its) luc céan tac dung 1én hai banh xe bén trai va

Hinh 8. M6 men (M) trén bdn truc trdi cdu xe. bén phai bang nhau thi van toc goc ctia ban

truc bén trai va bén phai c6 gia tri tuong
duong nhau nhu hinh 9 va hinh10.
’ ¥, ~¥, ~265rad/s
4. KET LUAN
Khi xe chuyén dong thiang va luc can tac
dung Ién hai banh xe bén trai va bén phai
bang nhau thi mé men trén ban truc bén trai
va bén phai c6 gia tri tuong duong nhau va
' ' ‘ bang khodng 2 md cua truyén luc chinh

Van tdc goc ban tryc rai
T T

30 T T T T

Tiigin M, M, ~1/2M, ~120 Nm; van tdc goc
Hinh 9. Van téc g6c (¥, bin trac tri cua ban tryc bén trai va bén phai cé gia tri
inh 9. Van téc goc (¥,;) ban truc trdi \ - -
la¥,,~ ¥, ~26,5rads.
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